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In recent years, fiber bragg grating has become one of the most representative  
optical passive device. Fiber bragg grating is a kind of sensitive element with 
excellent performance,it can be used to detect the temperature, stress and strain . A 
fiber can be continuously written to multiple grating array, therefore, combining the 
optical fiber grating array technology with the wavelength division and time division 
multiplexing technology, we can realize the multi-point sensing and network sensing. 
In some special occasions, fiber bragg grating has extensive application prospects and 
future. 
Based on fiber bragg grating ( FBG ), this paper make a research on the optical 
fiber bragg grating single wavelength static strain sensing technology, fiber bragg 
grating transient strain sensing technology and resistance strain gauge transient strain 
sensing technology .this paper design a fiber bragg grating dynamic strain sensing low 
noise system. The main contents of this paper are as follows: 
First, this paper introduce the basic theory of fiber bragg grating. it make a 
analysis of uniform periodic fiber bragg grating spectral characteristics by using 
coupled mode theory, and introduce the principle of the fiber bragg grating stress and 
strain sensing technology. 
Second, this paper designed a single wavelength of fiber bragg grating strain 
sensing system. The system focuses on the solution to the fiber bragg grating strain 
sensor technology application problem. The system has been applied to high voltage 
transmission’s circuit breaker safe detection and do a good job. 
Third, this paper proposes using low-speed wavelength scanning method for 
detecting high frequency vibration, and preliminaryly realized multiple wavelength of 
the fiber Bragg grating detection of high frequency vibration sensor network. 
Fourth, this paper first analyzes the resistance strain gauge’s performance in the 















distributed inductance and distributed capacitance on the step response delay. In 
cooperation with Beijing Information Science and Technology University,this paper 
establish a resistance strain gauge model by using ADS sofeware and dicuss the 
relationship of the strain gauge structure and distribution parameters. 
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第 1 章  绪论 
1.1 光纤光栅技术的概论 
1.1.1 光纤光栅技术的发展简介 
1978 年，加拿大通信研究中心的 Hill 等科学家首次在光纤上制作了第一个
光纤光栅[1,2]，研究发现了纤芯的折射率在某些波长的光照射下会产生周期性的
永久改变，并且制成了世界上第一个光纤 Bragg 光栅 (Fiber Bragg Grating，
FBG)，这是光纤的发展历史上一个新的起点。但是该方法的缺点是：光栅周期受
制于入射光波长、制作效率低等，因此该技术发展缓慢。 













1973 年，科学家 Yariv 在导波光学中引入耦合模理论[6]，波导的折射率微扰
导致正模式与反向模式耦合，产生了反向传输光场，但是该理论仅适用于均匀的
光纤 Bragg 光栅。 










































1、 光纤 Bragg 光栅(Fiber Bragg Grating) 
































































1.1.3 光纤 Bragg 光栅的制作工艺 
光纤 Bragg 光栅的发展是和 Bragg 光栅的制作工艺的不断进步是密不可分，
从 1978 年制作了世界第一个光纤光栅以来，光纤 Bragg 光栅的制作工艺不断进
步，本文将介绍光纤 Bragg 光栅不同时期的制作方法以及目前使用较为普遍的光
纤 Bragg 光栅的制作方法。 
1. 内部写入法  
1978 年，Hill 等科学家首次在实验中发现并利用内写入技术制作出世界上
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